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IN THE CLAIMS 

Please cancel claims 14-24 and 29, amend claims 1, 4, and 5, and add new claims 3 1 -38 
as indicated below. The pending claims are as follows: 

1. (Currently Amended) A modified thermostable DNA polymerase having a 3 Lg 
exonuclease activity wherein in the DX.EX^H sequence (D: aspartic acid, E: glutamic acid, 
H: histidine, X„ X,, X 3 and X<: any amino acid) mulling uf DXr &seyeaee within me EX6 
gxgjiudease I region and a fum jniinu acid luigdi pLplidi adjaLuit tu .aid glu t amic ou d(L j of 
Ihe thermostable DNA polymerase having uluuuUui^ dUivity , histidine(H) has been 
replaced by another amino acid. 

2. (Original) The modified thermostable DNA polymerase according to claim. 1, wherein 
in the DX.EXjX.X4H sequence, histidine(H) has been replaced by an amino acid selected from 
the group consisting of aspartic acid, glutamic acid, tyrosine, alanine, lysine and arginine. 

3. (Original) The modified thermostable DNA polymerase according to claim 1 having 
the following physicochemical properties: 

(1) DNA extension rate: at least 20 bases/second; and 

(2) thermostability: it is capable of retaining 1 0% or more DNA polymerase activity of 
untreated DNA polymerase at P H 8.8 (determined at 25°C) after Ireatment at 95°C for 6 hours. 

4. (Currently Amended) The modified thermostable DNA polymerase according to claim 
3 having the following physicochemical properties: 

(1) DNA extension rate: at least 30 bases/second; 

(2) thermostability: it is capable of retaining 40% or more DNA polymerase activity of 
untreated DNA polymerase at pH 8.8 (determined at 25«C) after treatment at 95°C for 6 hours; 
and 

(3) amino acid sequence: in the DETLYII .Luuua i (n ■ paitk mi d , 1. Wuiuhl, L . 
gluUuiL aLid, T. Ihituiiinc, L. ltutiiit, Y. Ijimiim II. laconi c) DX. EXXJIH seq uent fT>- 
aspartic acid. X ,: isoleucine. K: gfatonir -.~tA t,-^ Y,- lmrinr. T,: tvmri™, w- 
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hjstidine) located at the 141- to 147-positions in the amino acid sequence of SEQ ID NO: 2, 
histidine(H) has been replaced by another amino acid. 

5. (Currently Amended) The modified thermostable DNA polymerase according to claim 
4 having the following physicochemical properties: 

(1 ) DNA extension rate : at least 30 bases/second; 

(2) thermostability: it is capable of retaining 60% or more DNA polymerase activity of 
untreated DNA polymerase at pH 8.8 (determined at 25°C) after treatment at 95°C for 6 hours; 
and 

(3) amino acid sequence: in the DIETLYII Atquuubt (P. ^ L LulLULiliL> c , 
glu t amic au J, T. iLiuniiuv, L. Iluuul, Y. lym^, H. Iodin e ) ffiL EXXM secure m- 

■ aspartic acid, X ,: isoleucine. E: glnhnrnV »ri* v ■ ^ rrniliTir T| . 1rnn - ||| y jn| J± 

histjdjae) located at the 141- to 147-positions in the amino acid sequence of SEQ ID NO: 2, 
histidine(H) has been replaced by another amino acid. 

U 

< 1» 6. (Original) The modified thermostable DNA polymerase according to claim 5, wherein 

in the amino acid sequence of SEQ ID NO: 2, histidine(H) at the 147-position has been replaced 
by an amino acid selected from the group consisting of aspartic acid, glutamic acid, tyrosine, 
alanine, lysine and arginine. 

7. (Original) The modified thermostable DNA polymerase according to claim 6, wherein 
in the amino acid sequence of SEQ ID NO: 2, histidine(H) at the 1 47-position has been replaced 
by aspartic acid. 



8. (Original) The modified thermostable DNA polymerase according to claim 6, wherein 
in the amino acid sequence of SEQ ID NO: 2, histidine(H) at the 147-position has been replaced 
by glutamic acid. 
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9. (Origin) The modified thermostable DNA polymerase according to claim 6, wherein 
■n the amino acid sequence of SEQ ID NO: 2, JMdteOQ at A. 147-posiuon has ^ 

by tyrosine. 



10. (Original) The modified thermostable DNA polymerase according to claim 6 
wherein in the amino acid sequence of SEQ ID NO: 2, rnsudine(H) at the M7.posi.ion has been 

replaced by alanine. 

1 1. (Original) The modified thermostable DNA polymerase according to claim 6 
wherern in the amino acid sequence of SEQ ID NO: 2, histidincfH) at the 147-position has been 

replaced by lysine. 

12. (Original) The modified thermostable DNa polymerase according to claim 6 
wherem m the amino acid sequence of SEQ ID NO: 2, histidineCH) a, the 147-posffion has been 

replaced by arginine. , 

P ft nY ltr* ta ™ )Agmemrotogam0 ^ W ^ kDNA ^^^erem ta 
•he IfflWWH sequence (D: asparnc acid, E; glutamic acid, H: histidine, X„ X^andX.- 
any ammo acid) consisting of DX,E sequence within to EXO I region and four amino acid 
length peptide adjacent to said glutamic acid(E) of thermostable DNA polymerase having y 5 - 
exonuclease activity, histidtaefH) has been replaced by another amino acid. 

14-24. (Canceled) 

.f> 25. (Original) A^agen, kit for amplifying nucleic acid, which comprises 2 kinds of 

Pn-r; «NTP; the mermosfcblW polymerase of any one of claims l-,2 ; divalent i„n(s,- 
monovalent ion(s); and a buffer solution. 
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26. (Previously Amended) A reagent kit for amplifying nucleic acid, which comprises 2 
kinds of primers, each of the primers being complementary to a DNA extension product of the 
other primer; dNTP; the thermostable DNA polymerase of claim 1 ; magnesium ion; at least one 
of monovalent ions selected from the group consisting of ammonium ion and potassium ion; 
BSA (bovine serum albumin); a nonionic surfactant and a buffer solution. 

27. (Previously Amended) A reagent kit for amplifying nucleic acid, which comprises 2 
kinds of primers, each of the primers being complementary to a DNA extension product of the 
other primer; dNTP; the thermostable DNApolymerase of claim 1; magnesium ion; at least one 
of monovalent ions selected from the group consisting of ammonium ion and potassium ion; 
BSA (bovine serum albumin); a nonionic surfactant; a buffer solution and an antibody capable of 
suppressing at least one activity selected from polymerase activity and 3'-5' exonuclease activity 
of the thermostable DNA polymerase. 

4 28. (Previously Amended) A DNA polymerase composition which comprises one or 

more kinds of modified thermostable DNA polymerases defined in claim 1 . 

29. (Canceled) 

30. (Previously Amended) A reagent kit for producing a mutated DNA which comprises 
mutagenesis primers, dNTP and the thermostable DNA polymerase of claim 1. 

'31. (New) A method for improving amplification efficiency and/or fidelity comprising 
replacing histidine residue in the DX.EX^H sequence (D: aspartic acid, E: glutamic acid, H: 
histidine, X„ X 2 , X 3 and X 4 : any amino acid) within the exonuclease I region of the thermostable 
DNA polymerase is replaced by another amino acid. 

32. (New) A modified thermostable DNA polymerase according to claim 1 wherein said - 
DNA polymerase is a-like DNA polymerase. 
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33. (New) A modified thennostable DNA polymerase according to claim 1 wherein said 
DNA polymerase is thermostable DNA polymerase. 

34. (New) A modified thennostable DNA polymerase according to claim 1 wherein said 
DNA polymerase is selected from KOD DN A polymerase derived from Pjfficpccus 
kodakaraeMs KOD1, thermostable DNA polymerase derived from P^^coccus Msm and 
thermostable DNA polymerase derived from Thermocnccns litondjs.. 

35. (New) A modified thermostable DNA polymerase according to claim 1 wherein said 
the DX^XjX^H sequence is selected from DIETLYH or DIETFYH. 

36. (New) A modified thermostable DNA polymerase according to claim 1 wherein 
W ^(H)hasbeenrepl^^ 

«f DNA polymerase having significantly reduced 3>-5> exonuclease activity as compared with the 

enzyme before modification. 



37. (New) A modified thermostable DNA polymerase according to claim 1 wherein 
histdme (H) has been replaced by a neutral amino acid to obtain a modified thermostable DNA 
polymerase having improved amplifying efficiency. 

38. (New) A modified thennostable DNA polymerase according to claim 1 wherein 
mstidine (H) has been replaced by a basic amino acid to obtain a modified thermostable DNA 
polymerase having significantly improved 3 '-5' exonuclease activity and/or fidelity on a DNA 
replication or amplification. 
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